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growth. Jf the amount, of this vitamin iw partially deficient iu the
diet, other conditions may determine tho incidence of the disease.
The vitamin D abundant hi fish oils, e.g. in cod-liver oil, is now known
as D3 and can bo prepared by irradiation of 7-dohydro-oholesterol. It
also occurs in other animal fats, milk, etc., and is fairly abundant
in egg-yolk. Deficiency of tho vitamin is the important factor also
in osteomalaeia (p. 009); farther, it leads to deficiency in the growth
of tho teeth and predisposes to caries.
It has boon shown both by observations on tho human subject and also
experimentally that deficiency in vitamin D can be compensated to a
large extent by exposure to ultra-violet rays, whether these were derived
from sunlight or'from a mercury vapour lamp. It was also found
that irradiation of various diets conferred on them the anti-rachitic
property, that this depended on a change iu the sterols associated with
the fats, and that ergosterol was the substance concerned. Irradiated
ergosterol is now regarded to be the pro-vitamin or mother substance
of vitamin D. Ultra-violet rays produce the anti-rachitic effect by
transforming the sterols in the skin and thus leading to the forma-
tion of vitamin D, The effects of the rays have been found to vary
according to the colour of animals, pigment in the skin interfering
with their action. This probably explains the fact that negro children
are specially liable to rickets when placed in tho surroundings of
temperate climates Tho time of maximum incidence of rickets,
namely tho late winter monthn, apparently depends upon the lack of
sunlight during the winter, Tho last ntop in this remarkable series
of researches \va>s the separation from irradiated ergosterol of a
crystalline Hubntanco now known an calciferol or vitamin J)2- This
substance, which was obtained by KnglMi and German workers
independently and about tho wamo time, probably represents the
vitamin in pure form. It J)OSHOHHCIW anti-rachitic properties far in
excess of any other known body. Vitamin D acts mainly by leading
to an increased absorption of calcium from tho bowel, but probably
it also influences tlio fixation of calcium in ostooicl tissue since with
high, dosage tho bono formed at the opiphysoal lino is of increased
density.
In very large doses pathological effects aro produced by vitamin D;
in fact in some animals death occurs after various symptoms. In this
condition of hypervitaminosu there occurs an increase in the blood
calcium along with increased excretion of calcium and phosphorus in
the urine; sometimes phosphatic calculi form in the bladder. In
addition, provided that there is a sufficiency of calcium in the diet,
there is often a widespread metastatic calcification, this occurring ift
the arteries, heart wall, kidney, stomach, etc, (Figs. 104, 105). If,
along with, excess of vitamin D, there is insufficient calcium in the
food, the hypercalccemia is obtained by a withdrawal of calcium from
the bones, the spongy tissue of which undergoes rarefaction. The5
results of hypervitaminosis resemble those due to parathyroid hyper*